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(57)Abstract: 

PURPOSE: To display a transparent medium in transmitted 
light with sufficient contrast by arranging phase difference 
generating elements, which image the transparent medium as a 
phase body having amplitude contrast, in two observation 
optical paths. 

CONSTITUTION: Power switching means 2a and 2b are 

arranged behind a common objective 1. On a secondary light 

source image plane, the phase difference generating elements 

4a and 4b shown in outline are fixed and arranged. Further, 

direction inverting elements 3a and 3b which direct the 

illumination paths to an eye 5 to be operated are arranged 

below the objective 1. Then the transparent substance of the 

front part 8 of the eye is enabled to be imaged with amplitude 

contrast on a secondary light source plane in the observation 

optical path where diffraction degrees of a light wave 

diffracted by the phase body are distinctively separated and 

present. Therefore, a diffracted light wave component which 

has shifted in phase is made to interfere with an undiffracted 

component through the adequate phase difference generating 

elements 4a and 4b, and consequently the amplitude contrast is generated. 
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* NOTICES * 

« • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stereoscopic microscope with which the phase contrast generating component (4a, 
4b;20;30;40a, 40b) which visualizes a transparence medium by high contrast by the transmitted light 
reflected, and which carries out image formation of the transparent medium to two observation optical 
paths as a phase body accompanied by amplitude contrast especially in the stereoscopic microscope of 
ophthalmic surgery is arranged. 

[Claim 2] The illumination-light way which a stereoscopic microscope has an illumination-light way 
(9), and image formation of the decided form and/or at least one primary light source image of 
magnitude was performed through that illumination-light way in the primary light source image plane, 
and was reflected is a stereoscopic microscope according to claim 1 which penetrates the transparence 
phase body which should be observed from this primary light source image plane. 
[Claim 3] A phase contrast generating component (4a, 4b;20;30;40a, 40b) is a stereoscopic microscope 
according to claim 2 arranged, respectively to the field in which the image of a primary light source 
image plane around the secondary light source image plane in alignment with the optical path of an 
illumination-light way is located. 

[Claim 4] A secondary light source image plane is a stereoscopic microscope according to claim 3 
located between the binocular cylinders of the scale-factor change means (2a, 2b) and stereoscopic 
microscope of an observation optical path. 

[Claim 5] Association with an actual scale factor and the phase contrast generating component whose 
location is adjustable is a stereoscopic microscope according to claim 4 formed as the phase contrast 
generating component in a selectable scale factor is always positioned respectively in the secondary light 
source image plane. 

[Claim 6] A stereoscopic microscope given in at least 1 term of claims 1-5 in which at least one phase 
plate (30) to which the phase of the diffraction of one certain degree in a secondary light source image 
plane is changed as a phase contrast generating component is formed. 

[Claim 7] A stereoscopic microscope given in at least 1 term of claims 1-5 in which at least one edge 
(20) which serves to cover asymmetrically the diffraction of at least one degree in a secondary light 
source image plane as a phase contrast generating component is prepared. 

[Claim 8] The stereoscopic microscope according to claim 6 or 7 with which two or more edges (40a, 
40b) or phase plates are arranged in the shape of a grid in the observation optical path as a phase contrast 
generating component. 

[Claim 9] It is a stereoscopic microscope given in at least 1 term of claims 1-8 containing one or more 
light source diaphragms (1 1) for deciding the configuration and/or magnitude of a primary light source 
image of an illumination-light way (9). [ in / at least one illumination-light way (9) is prepared, and / in 
the illumination-light way / a primary light source image plane ] 

[Claim 10] A light source diaphragm (1 1) is a stereoscopic microscope according to claim 9 constituted 
as a single slit diaphragm or a multiplex slit diaphragm. 

[Claim 1 1] A light source diaphragm (1 1) is a stereoscopic microscope according to claim 9 which 
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forms the primary light source image of a symmetry-of-revolution form. 
[Claim 12] A light source diaphragm (1 l) 4 and/ora phase contrast generating component (4a, 
4b;20;30;40a, 40b) are a stereoscopic microscope according to claim 9 a configuration and/or whose 
magnitude are adjustable and which is alternatively constituted as a liquid crystal diaphragm which can 
be changed freely. 

[Claim 13] A phase contrast generating component (4a, 4b;20;30;40a, 40b) is a stereoscopic microscope 
given in at least 1 term of claims 1-11 arranged so that it can insert freely alternatively into an 
illumination-light way. 

[Claim 14] Use of a stereoscopic microscope given in at least 1 term of claims 1-5 for carrying out 
image formation of the transparence medium of the impending section with amplitude contrast at the 
time of an ophthalmology operation. 

[Claim 15] How to arrange the phase contrast generating component (4a, 4b;20;30;40a, 40b) which 
carries out image formation of the transparent medium to two observation optical paths of a stereoscopic 
microscope as a phase body with amplitude contrast in the approach of improving the contrast of a 
transparence medium, in the reflected fluoroscopy light. 

[Claim 16] It is the approach according to claim 7 by which at least one light source diaphragm (1 1) 
with the configuration and/or magnitude of a stereoscopic microscope which can be freely chosen as an 
illumination-light way (9) is arranged, and the light source diaphragm forms a primary light source 
image, and a phase contrast generating component (4a, 4b;20;30;40a, 40b) is chosen in a secondary light 
source image plane corresponding to the configuration and magnitude of a primary light source image. 
[Claim 17] The approach according to claim 16 of visualizing the transparence part of an eye with 
amplitude contrast in an ophthalmology operation by the transmitted light reflected by eyegrounds. 
[Claim 18] How to arrange the phase contrast generating component (4a, 4b;20;30;40a, 40b) which 
carries out image formation of the transparent medium as a phase body accompanied by amplitude 
contrast into two observation optical paths of a stereoscopic microscope, and performs lighting of the 
transparence part of an eye through the light pipe arranged in an ocular in the approach of the 
transparent medium of human being's eyes raising contrast by the transmitted light. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of operating such a stereoscopic 
microscope in the stereoscopic microscope list for an ophthalmology operation especially in order to 
visualize a transparence medium by high contrast. 
[0002] 

[Description of the Prior Art] On the occasion of the microsurgery of an eye, a stereoscopic microscope 
is usually used. In order to guarantee that the lens which became muddy in the surgical operation of a 
cataract is completely [ certainly and ] removable, the so-called red-RIFUREKKUSU lighting is realized 
in the stereoscopic microscope. In this case, if eyegrounds carry out diffuse reflection of the illumination 
light which carries out incidence, the transparence part of the anterior part of an eye will generate the red 
transmitted light to the surgeon under operation influenced by the absorption property of a retina. 
Below, such a lighting operation is called "reflective transmitted light." 

[0003] After sucking up the lens which became muddy using the so-called lens emulsion-ized agent, it is 
important for the surgeon under operation to look for the residual lens of the transparence which still 
remains in the anterior part of an eye depending on the case, and to remove the part completely. 
[0004] Until now, in order to identify the residual lens of the anterior part of an eye appropriately and 
certainly, an effort to lecture on the measure of making it the most homogeneous possible red light 
reflex happen by the lighting side of a stereoscopic microscope was made in very many cases. For 
example, refer to the German patent No. 4028605 of an applicant. 

[0005] However, even if it takes such a measure against the illumination-light way of the stereoscopic 
microscope to be used, the almost transparent medium of the anterior part of an eye is not necessarily 
displayed with sufficient contrast. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem of this invention is 
providing especially the stereoscopic microscope of ophthalmic surgery and a list with the method of 
operating it it is guaranteed that displays a transparent medium by sufficient contrast in the transmitted 
light. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by the stereoscopic 
microscope which has the description of the 1st term of a patent claim. The approach of raising the 
contrast of the transparent medium in the reflective transmitted light using a stereoscopic microscope is 
the object of the 7th term of a patent claim. The special method of being suitable for especially an 
ophthalmology operation is the object of the 18th term of a patent claim. 

[0008] according to this invention -- the transparent medium in the transmitted light ~ as a phase body — 
catching - those phase bodies - the suitable phase contrast generating component of a stereoscopic 
microscope — amplitude contrast — having - image formation - that is, it visualizes. According to this 
invention, for this purpose, a certain means is provided to the location in which the diffraction figure of 
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the light source of the observation optical path of a stereoscopic microscope is located. Then, a suitable 
phase contrast generating component is used, and the predetermined order of diffraction is covered 
alternatively without a big burden from the diffraction figure, or the phase can be mutually shifted 
according to a definition. When applying a stereoscopic microscope to the surgical operation of a 
cataract, the location exists the eyegrounds image plane of a stereoscopic microscope, or near the on the 
relation of geometric image formation conditions. 

[0009] When applying the stereoscopic microscope by this invention such, a primary light source image 
is formed in the primary light source image plane which is in agreement with the eyegrounds of the eye 
which should be observed through an illumination-light way. Image formation of the primary light 
source image on eyegrounds is carried out through a lens, a cornea, and the observation optical system 
of a stereoscopic microscope to the secondary light source image plane corresponding to an eyegrounds 
image plane. According to this invention, the phase contrast generating component is arranged in the 
observation optical path of this flat surface. Since interference takes place between the diffraction of the 
degree by which the light wave diffracted by the phase body was not covered with this means, and the 
light wave of the 0th diffraction which penetrated the phase body directly, an amplitude layer comes to 
be visible to an observer. 

[0010] Therefore, if the stereoscopic microscope by this invention is applied to an ophthalmology 
operation, the transparent medium of the anterior part of an eye can be certainly visualized by high 
contrast. The surgeon under operation can work certainly. 

[001 1] The stereoscopic microscope by this invention is applicable in favor of all the situations that 
should visualize the transparent body other than an ophthalmology operation by the highest possible 
contrast in the reflective transmitted light similarly. A suitable light source diaphragm is formed in the 
illumination-light way of the stereoscopic microscope by this invention so that image formation of the 
primary light source image may be carried out to the shape of punctiform or a slit. The slit-like primary 
light source image may be formed in a rectangle or annular. A phase contrast generating component is 
chosen each time according to the configuration of a primary light source image. 
[0012] When the stereoscopic microscope by this invention is applied to an ophthalmology operation, 
each primary light source image will be located in an eyegrounds flat surface, and the light reflected 
from eyegrounds penetrates the transparent medium of the anterior part of an eye. According to this 
invention, in the reflective transmitted light, lighting structure which irradiates from behind the 
transparence part of the anterior part of an eye other than the lighting explained so far through the 
optical fiber light pipe arranged in an ocular is also possible. In this case, transmitted light lighting of the 
anterior part of an eye will be performed. 

[0013] The means required in order to raise the contrast of a transparent medium, i.e., especially the 
structure of a suitable phase contrast generating component in a stereoscopic microscope, should be 
carried out without the big burden on adjustment. Furthermore, alternatively, both a phase contrast 
generating component and the component for deciding the magnitude of a light source image in an 
illumination-light way can be arranged so that receipts-and-payments revolution may be free. Therefore, 
the stereoscopic microscope by this invention is applicable also in other clinical divisions, for example, 
if it is within the limits of a microsurgery. Other advantages and details of an approach by this invention 
for raising the contrast of a transparent medium in the stereoscopic microscope by this invention and a 
list will become clear from explanation of the following examples based on an attached drawing. 
[0014] 

[Example] The stereoscopic microscope by this invention by which the phase contrast generating 
component for applying at the time of an ophthalmology operation is arranged in the interior is roughly 
shown in drawin g 1 . As for a principle top, the stereoscopic microscope used here has the structure 
known. A stereoscopic microscope contains the main objective lens (1) of one to two observation optical 
paths. That is, it is constituted according to the so-called telescope principle. Two observation optical 
paths are shown in drawing 1 as an optical axis (7a, 7b), respectively. Also in a stereoscopic microscope 
with which the separate objective lens is prepared to each of two observation optical paths, i.e., the 
stereoscopic microscope according to a Greenough principle, it is obvious that the approach by this 
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invention explained here can be taken. 

[0015] In the illustrated example, the scafe-factoi* change means (2a, 2b) is arranged after the common 
main objective lens (1). In this case, the scale- factor change means is constituted as a well-known 
Galilei transformation machine. Or the zoom system to which it is stepless and an actual scale factor is 
changed can be used at any time. Although it is not illustrating in order to make a drawing legible at 
drawing 1 , cutoff or an insertion component may be further arranged to two optical paths after a scale- 
factor change means (2a, 2b). Or those components insert a middle image in the observation optical path 
which results in a CCD camera etc. for the purpose of documentation, they serve to intercept the optical 
path. 

[0016] In the illustrated example, the phase contrast generating component (4a, 4b) shown roughly is 
fixed, and is arranged, the eyegrounds image plane, i.e., the secondary light source image plane, of a 
stereoscopic microscope of two observation optical paths. After the phase contrast generating 
component (4a, 4b), the binocular cylinder (not shown in order to make a drawing legible similarly) 
which has a lens-barrel lens, turn prism, and an ocular continues. Such a binocular cylinder is known 
from the German patent No. 2654778 of an applicant. 

[0017] Under the main objective lens (1), the turn component (3a, 3b) turned in the direction of the eye 
(5) on which an operation should be performed for the illumination-light way which is not visible is 
arranged by drawing 1 . Instead, it is obvious that it is also possible to introduce an illumination-light 
way through the turn component arranged appropriately in the upper part of the main objective lens (1). 
[0018] When a stereoscopic microscope is constituted in ophthalmic surgery according to this invention, 
image formation of the primary light source image will be mostly carried out to the shape of punctiform 
or a slit at eyegrounds (6) so that the above explanation may show. In this case, the slit of various 
configurations is possible and they are further explained to a detail in the following explanation. 
Although the medium of the anterior part (8) of an eye is emitted from eyegrounds (6), namely, the 
reflected light wave penetrates, the generating point of those light waves expresses the primary light 
source image in eyegrounds (6) at this time. For example, although it generates a phase shift about 
passage of the light wave which penetrates it, the matter of the transparence in the impending sections 
(8), such as a part of lens, is inadequate for visualizing those phase contrast matter so then, if it says 
from an observer side and an additional means will not be used. Since human being's eyes cannot 
recognize phase contrast, the phase contrast generated after light penetrates the anterior part of an eye 
must be changed into amplitude contrast. Then, if it lectures on a certain measure to the secondary light 
source image plane within the observation optical path in which the order of diffraction of the light wave 
diffracted by the phase body separates into mutually clearly, and exists according to this invention, it is 
possible to carry out image formation of the transparence matter of the anterior part (8) of an eye with 
amplitude contrast. If one of the high orders of diffraction and an example are given since it is this 
purpose for example, the order of diffraction of +1 or -1 will be covered by use of a suitable phase 
contrast generating component (4a, 4b). The remaining order of diffraction interferes with the 0th 
diffraction, i.e., the light wave penetrated without diffracting, and, thereby, generates amplitude contrast. 
Therefore, the diffracted-light wave component which carried out the phase shift should be made to 
interfere with a non-diffracting component through a suitable phase contrast generating component (4a, 
4b), and it should consider so that amplitude contrast may be generated by that cause. Various operation 
gestalten of a suitable phase contrast generating component (4a, 4b) are further explained to a detail with 
reference to drawing 3 a - drawing 3 c. 

[0019] According to this invention, in order to arrange a phase contrast generating component (4a, 4b), 
in the lighting structure explained above, the same eyegrounds image plane as the secondary light source 
image plane on the eyegrounds (6) of - light source of - ideal is suggested as a suitable flat surface. In 
the illustrated example, the eyegrounds image plane is located between a scale-factor change means (2a, 
2b) and a binocular cylinder (not shown). An eyegrounds image plane, i.e., a light source image plane, 
can still connect the location of a phase contrast generating component (4a, 4b) to the scale factor of the 
scale-factor change means (2a, 2b) set up, respectively, when a scale factor will be the stereoscopic 
microscope which is adjustable if this invention is followed since a location which is set up and which is 
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different in accordance with the optical axis (7a, 7b) of an observation optical path for every scale factor 
can be taken. In that case, according to an actual scale factor, the phase contrast generating component 
prepared is slid to a secondary light source image plane in accordance with the optical axis (7a, 7b) of an 
observation optical path. The secondary light source image plane is known based on the focal distance 
of the main objective lens, and the optical data of stereoscopic microscopes, such as a scale factor set up, 
respectively. 

[0020] In this case, the connection with the scale factor actually set up and the location of the phase 
contrast generating component in alignment with an optical axis is realizable through mechanical 
coupling which takes the gestalt of gearing. Or for example, an actual scale factor can be detected using 
the suitable detector without an encoder in the actuation element of a scale-factor change means, and an 
equalization circuit which uses the detector signal as an amount of adjustments to a driving gear can also 
be applied. Through a driving gear, a phase contrast generating component is slid in predetermined path 
spacing in accordance with an optical axis, is made such within an observation optical path, and it 
positions to a secondary light source image plane. 

[0021] The side elevation of the stereoscopic microscope by this invention of drawing 1 at the time of 
applying to an ophthalmology operation is roughly shown in drawing 2 including an image formation 
process. The same component as drawing 1 is expressed with the same sign in a Fig. in drawing 2 . The 
illumination-light way (9) is oriented with the include angle of 90 degrees to the flat surface of two 
observation optical paths so that it can recognize clearly from drawing 2 . In the example currently 
illustrated, the image formation optical system (12 13) to which an illumination-light way changes from 
a light source diaphragm (11) and two parts ahead of the light pipe including an optical fiber light pipe 

(10) is arranged. The light source diaphragm (1 1) in an illumination-light way serves to obtain the 
desired configuration and/or the magnitude of a light source image on eyegrounds (6). In that case, the 
light source diaphragm (1 1) to be used can be arranged immediately ahead of the injection side of an 
optical fiber light pipe (10) as shown in drawing 2 . Or it is also possible to set a light source diaphragm 

(11) ahead [ of the injection side of an optical fiber light pipe (10) ], to arrange a predetermined distance, 
and to carry out image formation of the injection side to a light source diaphragm (11) according to 
suitable image formation optical system. 

[0022] Similarly, it is possible to choose the injection side of an optical fiber light pipe in a required 
configuration. The indispensable light source diaphragm in other cases can be omitted by this, and the 
loss when covering the part which is not desirable as for the beam cross section does not take place, 
either. Instead of an optical fiber light pipe, another light sources, such as for example, the Lime Light 
mirror lamp, can also be used. 

[0023] The diaphragm (11) used has the different gestalt and/or the magnitude according to structure or 
the purpose of use. For example, although a light source diaphragm (11) may be the shape of a slit, 
punctiform, or annular, it is farther explained to a detail with reference to drawing 4 a - drawing 4 c 
about the point. An illumination-light way (9) is turned in the direction of the eye (5) which should be 
observed through a turn mirror (3a) or another suitable turn component. A suitable turn component will 
be chosen according to a desired light source image. 

[0024] In this case, by preparing the configuration of an illumination-light way appropriately, if to make 
the configuration of a light source image punctiform or annular is desired, it must consider so that image 
formation of the light source image in an eyegrounds image plane may be carried out to this alignment 
to the optical axis of each observation optical path. This is realizable with either of the approaches which 
divides two completely separate illumination-light ways or the illumination-light ways of one ** into 
two partial illumination-light ways. In the case of the slit-like light source image which extends along 
with the line which connects the optical path of an observation optical path, the turn mirror of usual one 
can be used. 

[0025] According to this invention, in order to fit a lighting property in the optimal form for the usage 
condition of each time, the optical element which can slide freely can constitute image formation optical 
system (12 13) linearly in the image formation optical system (12 13) in an illumination-light way (9) so 
that the adjustable focus of the light source image by the user may become possible. Therefore, when the 
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stereoscopic microscope by this invention is applied to an ophthalmology operation, it is possible for it 
to be adapted for various patients 1 eyes so* that image formation of the clear light source image may be 
certainly carried out to the eyegrounds (6) of the eye (5) observed according to such focus capacity in an 
illumination-light way (9) in any cases. 

[0026] everything but an illumination-light way including the single light source of one which is 
illustrated - use the -two separate light sources as you already suggested, and pass two partial 
illumination-light ways in a suitable light source diaphragm - it is also possible to carry out image 
formation to the 1st light source image plane. It ****s in it, and it should consider so that two partial 
illumination-light ways may be turned appropriately in that case. 

[0027] The phase contrast generating component (4a) of a left-hand side observation optical path is 
between a scale-factor change means (2a) and a binocular cylinder (not shown) as roughly shown in 
drawing 2 . The corresponding phase contrast generating component in the 2nd observation optical path 
located back [ the ] is not shown in drawin g 2 R> 2. 

[0028] In another operation gestalt of the stereoscopic microscope by this invention, in order to extend 
the application application of the stereoscopic microscope by this invention as much as possible rather 
than to place a phase contrast generating component in a fixed position to an observation optical path, it 
is also possible to constitute so that a phase contrast generating component can be alternatively inserted 
in an observation optical path. In this case, it is advantageous, if it constitutes so that a light source 
diaphragm may also insert, retract to an illumination-light way and be free. 

[0029] Next, with reference to drawing 3 a - drawing 3 c, the operation gestalt from which the phase 
contrast generating component which should be arranged to a secondary light source image plane 
according to this invention differs is explained. The cross section of the observation optical path in a 
secondary light source image plane is shown in these drawings. The example shown in drawing 3 a and 
drawing 3 b is a configuration to the illumination-light way which supplies the line on a primary light 
source image plane, i.e., eyegrounds, or a rectangular light source image. If the primary light source 
image on eyegrounds is made into a line such, since there are not so many burdens of the retina by the 
strength of the beam of light which carries out incidence unlike a punctiform light source image, it is 
advantageous if it restricts to the field of an ophthalmology operation. When the light source image of 
the shape of a line or a slit is chosen, the diffraction pattern formed in a secondary light source image 
plane has the shape of a line or a slit similarly, and has turned to the observation optical path. [ as well 
as a light source image ] In this case, the high order of diffraction exists for a shaft to the 0th diffraction. 
[0030] For example, the 1st approach that it is possible in order to visualize a transparence phase body 
in an ophthalmology operation is one side, namely, covers the diffraction of a high degree 
asymmetrically rather than it can set at this flat surface. It interferes in the residual light wave 
component penetrated in the direction of an observer, and it supplies sufficient amplitude contrast. For 
this purpose, to drawing 3 a, the high order diffraction which inserts a diaphragm (20), i.e., an edge, in 
the secondary light source image plane of an observation optical path asymmetrically, and corresponds, 
for example, the primary [ +] diffraction, is asymmetrically covered so that it may be shown. In the 
display of drawing 3 a, the linear primary light source image on eyegrounds (50) looks the part. 
[0031] According to drawing 3 b, another operation gestalt of a phase contrast generating component 
consists of phase plates (30) to which the phase of the diffraction of one degree is shifted according to a 
definition. In the case of the primary light source image chosen in this example, a phase plate (30) has 
the gestalt of a thin rectangle similarly, and it is arranged so that it may be in agreement with the 
symmetry axis of the diffraction pattern which the axis of ordinate of a phase plate (30) generates in the 
observation optical path of an eyegrounds image plane, i.e., a secondary light source image plane. Since 
it becomes possible to shift 90 degrees of phases of the 0th diffraction, i.e., the light wave component 
penetrated to diffraction ****, by that cause consequently, interference takes place between the 
diffraction of the degree which carried out the phase change partially and to penetrate. Interference of 
the diffraction of a total degree gives required amplitude contrast to an observer. In the example shown 
in drawing 3 b, a lambda/4 wavelength plate which shifts 90 degrees of 0th phases to an observation 
optical path as a phase plate (30) is arranged. In order to raise contrast, the phase plate (30) containing 
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an absorption layer can be formed. Since the strength of the Oth diffraction decreases and the strength of 
the diffraction of a higher degree is adjusted by this, the further improvement of amplitude contrast is 
obtained. 

[0032] In order to decrease the burden of the eyegrounds by the intensity of light which carries out 
incidence according to this invention, it is also still more possible to form two or more primary light 
source images on eyegrounds through a suitable light source diaphragm. Consequently, the strength of 
the lighting to the eyegrounds field which receives the light from the light source decreases, making the 
total intensity of lighting enough. For this purpose, a multiplex diaphragm or a grid can be arranged as a 
light source diaphragm for example, in an illumination-light way, thereby, it corresponds and two or 
more slit-like primary light source images are generated on eyegrounds. In order to visualize the 
medium of the anterior part of an eye as a phase body, a phase contrast generating component must be 
made to have to correspond similarly, and must be constituted as a multiplex diaphragm or a grid. In that 
case, a phase contrast generating component can be again chosen as an edge or a phase plate to each of a 
slit-like light source image like the case of the example explained previously. 
[0033] The example for this purpose is shown in drawing 3 c. As for the phase contrast generating 
component in a certain case (40a, 40b), two slit-like primary light source images (60a, 60b) consist of 
examples of drawing 3 c as a two grids bar which correspond, are arranged in an observation optical 
path and cover the diffraction of a higher degree to asymmetry, respectively. Also in the display of 
drawing 3 c, some two slit-like primary light source images on eyegrounds (60a, 60b) look the same. 
[0034] As for the lattice constant of the light source diaphragm to choose, it is advantageous to be 
chosen so that the degrees of the diffraction of the secondary light source image generated as a result 
may not overlap mutually. Then, in a secondary light source image plane, in order to generate a desired 
interference between the light wave components without higher order diffraction and diffraction in the 
diffraction pattern formed, the measure as a convention can be taken. 

[0035] The suitable light source image on the eyegrounds of the eye to observe is shown in drawing 4 a 
- drawing 4 c. It is decided by how the gestalt of the phase contrast generating component suitable for 
this chooses a primary light source image, i.e., how does a light source diaphragm prescribe an 
illumination-light way?, as suggested previously. The diffraction figure which has the symmetric 
property specified to the secondary light source image plane, i.e., an eyegrounds image plane, according 
to the symmetric property chosen about the light source image on eyegrounds will be formed. Then, 
each phase contrast generating component should be chosen corresponding to this symmetric property. 
[0036] A primary light source image is formed in the request on eyegrounds of the suitable component 
on illumination-light ways, such as for example, a light source diaphragm. Option of a primary light 
source image, and a suitable phase contrast generating component and further various light source 
images can be made to coordinate automatically similarly with the diaphragm which can be changed 
freely as the diaphragm which can be changed and phase contrast generating component for example, in 
an illumination-light way. Such a diaphragm consists of advantageous operation gestalten electrically 
[ common knowledge ] as a liquid crystal diaphragm which can be changed freely. 
[0037] In drawin g 4 a, as a primary light source image (50), the rectangle or the linear field on 
eyegrounds is expressed, and this light source image is realized through the light source diaphragm on 
an illumination-light way which it ****s and is a rectangle or a line. As a phase contrast generating 
component to such a light source image (50), the operation gestalt of drawing 3 a and drawing 3 b is 
suitable. 

[0038] Although the aforementioned primary duplex slit light source image on eyegrounds (60a, 60b) is 
shown in drawing 4 b, the strength of the lighting which hits the field which receives the lighting of an 
eye can be decreased by doing in this way. In this case, the phase contrast generating component for 
which are suitable is proposed by drawing 3 R>3c. 

[0039] Furthermore, according to this invention, as shown in drawing 4 c, it is also possible to form an 
annular light source image (70) on eyegrounds. When extreme, this annular primary light source image 
(70) is made to transform into a punctiform light source image. It is required to **** in an observation 
optical path and to insert the phase contrast generating component of a symmetry-of-revolution form to 
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the primary light source image (70) of this symnjetry-of-revolution form, as suggested repeatedly 
previously. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view showing the stereoscopic microscope by this invention in two observation 
optical-path lists roughly with the structure of a phase contrast generating component including the 
rough image formation process in the field of an ophthalmology operation. 

[Drawin g 2] The side elevation of the stereoscopic microscope of drawing 1 including arrangement of 
an illumination-light way. 

[Drawing 3] Drawing showing three kinds of configurations possible about a phase contrast generating 

component in the case of a linear primary light source image. 

[Drawin g 4] Drawing showing a respectively possible primary light source image. 

[Description of Notations] 

2a, 2b [ - A light source diaphragm, 20 / An edge 30 / - A phase plate 40a, 40b / Phase contrast 
generating component. ] — A scale-factor change means, 4a, 4b - A phase contrast generating 
component, 9 — An illumination-light way, 1 1 
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DRAWINGS 



[Drawing 1] 




7a. 




[Drawing 2] 
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[Drawing 4] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] January 18, Heisei 14 (2002. 1.18) 

[Publication No.] JP,7-77658,A 
[Date of Publication] March 20, Heisei 7 (1995. 3.20) 
[Annual volume number] Open patent official report 7-777 
[Application number] Japanese Patent Application No. 6-198985 
[The 7th edition of International Patent Classification] 
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A61B 3/12 

19/00 508 

A61F 9/007 

[FI] 

G02B 21/22 

A61B 19/00 508 
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[Procedure revision] 

[Filing Date] August 2, Heisei 13 (2001. 8.2) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The stereoscopic microscope with which the phase contrast generating component (4a, 
4b;20;30;40a, 40b) which visualizes a transparence medium by high contrast by the transmitted light 
reflected, and which carries out image formation of the transparent medium to two observation optical 
paths as a phase body accompanied by amplitude contrast especially in the stereoscopic microscope of 
ophthalmic surgery is arranged. 

[Claim 2] The illumination-light way which a stereoscopic microscope has an illumination-light way 
(9), and image formation of the decided form and/or at least one primary light source image of 
magnitude was performed through that illumination-light way in the primary light source image plane, 
and was reflected is a stereoscopic microscope according to claim 1 which penetrates the transparence 
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phase body which should be observed from this primary light source image plane. 
[Claim 3] A phase contrast generating component (4a, 4b;20;30;40a, 40b) is a stereoscopic microscope 
according to claim 2 arranged, respectively to the field in which the image of a primary light source 
image plane around the secondary light source image plane in alignment with the optical path of an 
illumination-light way is located. 

[Claim 4] A secondary light source image plane is a stereoscopic microscope according to claim 3 
located between the binocular cylinders of the scale-factor change means (2a, 2b) and stereoscopic 
microscope of an observation optical path. 

[Claim 5] Association with an actual scale factor and the phase contrast generating component whose 
location is adjustable is a stereoscopic microscope according to claim 4 formed as the phase contrast 
generating component in a selectable scale factor is always positioned respectively in the secondary light 
source image plane. 

[Claim 6] A stereoscopic microscope given in at least 1 term of claims 1-5 for carrying out image 
formation of the transparence medium of the impending section with amplitude contrast at the time of an 
ophthalmology operation. 

[Claim 7] How to arrange the phase contrast generating component (4a, 4b;20;30;40a, 40b) which 
carries out image formation of the transparent medium to two observation optical paths of a stereoscopic 
microscope as a phase body with amplitude contrast in the approach of improving the contrast of a 
transparence medium, in the reflected fluoroscopy light. 

[Claim 8] Arrange at least one light source diaphragm (11) with the configuration and/or magnitude of a 

stereoscopic microscope which can be freely chosen as an illumination-light way (9), and the light 

source diaphragm forms a primary light source image, and it corresponds to the configuration and 

magnitude of a primary light source image. A stereoscopic microscope given in at least 1 term of claims 

1-5 as which a phase contrast generating component (4a, 4b;20;30;40a, 40b) is chosen in a secondary 

light source image plane. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by the stereoscopic 
microscope which has the description of the 1st term of a patent claim. The approach of raising the 
contrast of the transparent medium in the reflective transmitted light using a stereoscopic microscope is 
the object of the 7th term of a patent claim. 
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(10) *0»»#oa*fcH36a^7 

(id t. 2?oa^6a«tt«3i^a (i 
2. 1 3) taWEaattTVi*. flaw3fc?srtic»«jtai 

y-f779A (1 1) tt. BJUE (6) ±ICRlfS©^lgi« 

©»ttsc;/xttAt$*^.5»$s-rs. 

3t7r-f/t*a# do) ©#tm®©f<rw*icEfi-r 
5^t*»-c^«. *<5^«. jHMMTy?/* (i i) 
tJ^r-f/fflBUfc (10) OMUBcDlK&icnfaoa 

««*v>TEau zoxmimyttfetox^mzi: 
vTKmf-iryyj* (id icjgift-rsciifepiiB-c 

[0022] mmz. £«ftatt-v%77'f/txa#(E> 
- kmmmoms. l < u mt s t #©a* t> 
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7 

coo2 3] oim-znzMTyyj* d d nmmx 

fciAB*. *H^-f7:7 5A (1 1) JiX'Ji/h 

04 a~B4 c*#flaLT^etffiffliciKM-r5. mm 
o) (i^isrtEas^- oa) ximomw&jj 
ftte&mTZftLTmm-r^g (5) ©^-^ie 

[0 0 2 4] £©«-&. #M«©Jg#£;KttXttSittlC 

k tz&m&tta wra* \z j: -3 -rswi^-Tr* s. 

a*©HF©#ME*3 ?-ettflrr 

[0025] *ssBjic«tn«, Mntttt*c-©ftg©ji 

*©fc«3fc¥* (12, 13) ©*©S«WlCii»e«E 
Afctf*»i?ri8K:fc*J:3K. Itfl^S (1 2, 13) 

mVWt& (9) C*»t**<DJ:3a:j|fcjj|ii*4«Afc±9 50 
TSSSnSB (5) <Dm& (6) Cft9!ft%MW<* 

[0 0 2 6] ¥-©#iEfc£ir0^TS«fc5fc-#©JiB 

W&Z®X% 1 ©3tiS«¥ffitcJg|fe-rs - 1 <b 

[0027] H2 KKuswic^-raD, « 

(2 a) tSXKSMS (H^ttf) iCMfctt, £ffi!l«£ 
*»Ofi«»8**-f' (4 a) )&i<&3. {-©ffaKfM 

[0 0 2 8] *XHC£Sd^1M©M©$ffl*£K: 

fc^Ttt. &ffig££*T£fig?ttKI::@5tgeS-r5© 

—499- 



(•5) »BB¥7-7 7 6 5 8 

8 

[0 0 2 9] %.\z. 03 a~03 c£#f?UT, #3891 

©14. =*%Mk¥B£SI*«fiS3en0ft»rfliT» 
5. H3afttfH3b£;M-£lfitra. -*3I£B«T 

«IM-*llW3H»fc«i-**lJ*-Cft«. »fct©-*3fc 
■•**©£ 5 C«*CT*fc. Aft©%l«&ttJtft 
•3. AOTS31M©9ft3l:.>:«MK©ft&B*nB££ 

<&n©-c, wm^mottKmui&sm-cibz. 

XttXUyh«©3HR**B«L!fc«£. =&#iBlft¥ 

fibres. 

[0 0 3 0] &£X.tt\ Hfme*V>?a9!fHI4M: 

&£tf«£Oiftv>jMfc©IS*rtH-ff'?. #*f 
ftCXK , r«&fr*5'b©'Cfc«. KgetW^lRj^SifiL 

r©BW©fc*(C. 03 atc*-t<k3l:. 
«JSttK©=*3£««¥ffilc^777A. ?tit>*>. 
Xyy (2 0) *tft-r«X*©ia 
*r. fctAtf, + 1 &©Eiff *##*elEK-*-«©T» 
5. 03a©^TIt RtiOgttO-ikXIl (5 
0) t>-«^.ATt>-5. 

[0 0 3 1] H3 bfcjtfl«, ttffiS58£*^©8'J©£ 

io©^»©m*f©(tttS3ggiiceie^T->7 

h^ii--5fi:«S (3 0) *>6«|*anTV»ft. SI©** 

«-ca«sn«-**««o«^. ttflfi (3 0) un 

ttCM»#S®*tt£*U UaEflt¥B. - 

^3fciE«¥B5©«JS3t!5©f C. (3 0) ©«E«i 

H3b(C«r90KMTtt. 

« (3 0) tUT, f*©HaS9 0* ->7h$-&57 
A^/4iSgtgSEfiUT^.&. 3>h7XKS(6l±$ 

•e-sfcaftic, K«ff«^trtt«c (3 0) &wmzz.t 

cnitit), **©@Jf©M*B»{Pb. «fc 

D*t»**cDisttfc!)3naitiiiEa*i*or. «B3>f 

7X h©^ e?aaBS:»*^e.n5. 

[0 0 3 2] *«9ifcJ;*ltf. A«UT*«3tOiiaiC 

j:saaia©fia*«^3-B-*fc©tc, tfto-«xift 



9 

saw^Krt izytmr-i ryyht lt#s^-t r 7 5 a 

8»©X'J y htt-^Jg«^iSJ£±(:f!*-rs. B© 

t twae. x >j y h «#&«©&* i- 

[0 0 3 3] £©§«©;fc#©S&6609£0 3 c l^f. 
0 3c ©SiiSflrai. x u y hfr-*%Mft# 2 r> ( 6 

Oa. 6 0 b) *S«£©ftffi3£|8£l!t7 (4 0 a. 4 
Ob) tt. 2 0©»J«:UT«S3fcKrtlcES3nT. «fc 

o ftto&ft©B*r **n*n#»»fc mm-*** n- 

tLTmfi&tlTKZ. 03 cWgjSfcS^Tfc, H« 
C. BS1S±C0 2 o©X D y htt-^3Kifift (60a, 6 
0 b) ©-»)&»E*.-0»5. 

[0 0 3 4] 9tt?«%Bj^r77?AOft7£fttt. 

[0 0 3 5] ntrr«BcDns±o!}aioft3i»iit«B4 

a~04 c IC^-T. 5felC^LfcaD, cntSf-Sfi 

im****? amm *b-'&ytm»& if© j; 5 ks*-*-« 
[0036] nts±o)fraic-^i(ft». fctAtt. 



<6) «fSB¥7-7 7 6 5 8 

JO 

W5fcKl*3©«JS^gaT$.*y-f775At. &ffi£58 

3-m?tLTtom®tzmx.&tEr3i>zy477y&t 

[0 0 3 7] B4aC*l»TB, -#3£iB» (5 0) fc 
l/T. IB)S±©^X«i8l«©ffi«S;St)UT*5l3v J: 

©3fcK«ttfiaM3tKtabsffl^LT*^x««l«-rrfc5 

JO ft (5 0) fc#f*tt*««4JlH t tl/TB, 03 a& 

[0 0 3 8] 04b CIS. BSJS±©B(II6©-^-SX I) 
yMKB* (6 0 a, 6 0 b) *jj%r«s. EOiifcT 
*CfcfcJ:0. B©IRHejW«flM£!!ifc«M9!C!>!l 

3 c tssgsnrv^s. 

[0 0 3 9] SSK. **WfcJ:ntf. 04clC^-TJ; 

sc. aaj£±ics«©jtis« (70) utt 

HUT**. ffiiSfe«3\ Cl©S3tt©-^aS« (7 

Lftmo, com&tmmo-wmm (70) izml 

*1¥ ATS £ t*^8HBT»*. 
[0ffi©fBm»i8W] 

[01] W^ffi©#»K:mt*««Wfclg«7'ci-tr 

a t* fc j: sit ics-r eh 

0. 

[0 2 ] jno%»0>GBed&H 1 <D$.ftmim<o® 

30 ffi0„ 

[03] *tto-*%M0*$£ttffi28£*?lc 

■3t»TBltt-p*5 3 SS©«^*^T0. 

[04] *n?wnmte--Aytm»£7iit®. 

2 a, 2b-tt*«9*A¥K. 4 a. 4b-4MBSK£ 
9-BBWJt». ll-3tS^775A, 2 0- 
XyJ>, 3 0-ft*te, 4 0 a. 4 0 b-ttti!BB£* 
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(51) int. ci. 6 mimn /trtsa#^ fi ms$t^mm 

A 6 1 F 9/007 



H-fy»W*lH 73447 t-A-^t 
X> • 7-f >y^^^f >v^l h • 19 
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